Introduction: bacterial vaginosis (BV) is the most common cause of vaginal discharge in women of child bearing age. Bacterial vaginosis has
Introduction
In healthy women, the vaginal environment is a balanced ecosystem characterized by the presence of various species of Lactobacillus.
These bacteria inhibit the growth of other microorganisms through various mechanisms including production of organic acids such as lactic acid and other antimicrobial substances (hydrogen peroxide and bacteriocins), competition for mannose and glycoprotein receptors and adhesion to the epithelium. The depletion of these vaginal Lactobacilli is known to be associated with bacterial vaginosis [1, 2] .
Bacterial vaginosis (BV) is a poly-microbial syndrome characterized by the loss of normal vaginal flora, predominantly hydrogen peroxide producing Lactobacillus spp., and the increase in the number and species of other bacteria in vaginal fluid. The decrease in lactobacilli and increase in facultative and anaerobic bacteria may lead to changes in the characteristics of vaginal fluid such as thickness and odour of the discharge [3, 4] . The prevalence of bacterial vaginosis among non-pregnant women ranges from 15-30% [5] [6] [7] [8] and in pregnancy, it ranges between 11-16% in developed countries [6, 7] , 21-29% in Kenya and South Africa [9, 10] while in Nigeria, a prevalence rate of 17%, 17.3% and 25% have been reported from separate studies done in the south-east, north-east and south-west Nigeria respectively [11] [12] [13] . Bacterial vaginosis are associated with numerous health problems. It has been related to many gynaecological conditions including pelvic inflammatory disease, post hysterectomy vaginal cuff cellulitis, endometritis and post-abortal sepsis [5] . In pregnancy, BV has been associated with poor pregnancy outcomes. It increases the risk of miscarriage, preterm labor, preterm delivery, chorioamnionitis and postpartum complications such as endometritis and wound infections [4, 11] . Pregnancy is commonly associated with increased vaginal discharge which is often nonpathological while bacterial vaginosis, candidiasis and trichomoniasis are associated with abnormal vaginal discharge [12] . However, most cases of abnormal vaginal discharge in pregnant women are treated inappropriately as candidiasis as a result of inadequate investigation for other causes. The diagnosis of BV can be made using Amsel´s clinical criteria [14] 
Methods
The study was a descriptive cross-sectional study conducted in the Department of Obstetrics and Gynaecology, EKSUTH, Ado-Ekiti, south-western Nigeria. The inclusion criteria were pregnant women who presented in the antenatal clinic with abnormal vaginal discharge and who consented to participate in the study while patients who douched with chemicals, those who had used antibiotics in the preceding 4 weeks and those who did not consent were excluded from the study. Consecutive pregnant women with abnormal vagina discharge, who met the inclusion criteria and had been adequately counseled were recruited into the study from April 2017 to June 2017.
They were followed up to the point of delivery especially those that had BV.
Sample size determination: a sample size of 362 women was determined using the single proportion sample size determination formula and a prevalence rate 31.5% of abnormal vaginal discharge in pregnancy from a previous study [12] . The degree of precision was 5% with a 95% confidence interval and 10% attrition rate for nonrespondents. Specimen collection: each pregnant woman was placed in dorsal position and had general and urogenital examination conducted for abnormalities such as erythema, excoriation marks and discharge. A sterile disposable Cusco's speculum was passed and specimens were collected using a sterile cotton swab-with an identification mark which tallied with the coded questionnaire-from lateral and posterior fornices of the vagina. The swab was smeared on grease-free slide which had been marked with number of the corresponding questionnaire of the participant to air dry and the colour of the specimen was noted. The pH of the specimen was determined using the pH indicator paper and the cotton swab was dipped inside a glass tube containing one milliliter of 10% potassium hydroxide (10% KOH)
Page number not for citation purposes 3 and sniffed for the characteristic fishy odour. All the findings were immediately recorded on the coded questionnaire for each participant.
Microscopy/wet preparation: the specimens on the marked grease-free slides of the participants were examined under compound light microscope for presence of clue cells. A gram stained smear of each specimen was counter-stained with safranin and evaluated for BV by Spiegel's method [16] .
Clinical diagnosis of BV: BV was diagnosed using any three of the four criteria recommended by Amsel [14] . These criteria are: 
Results
A total of 362 pregnant women who had abnormal vaginal discharge during the study period were recruited. Out of these women with abnormal vaginal discharge, 60 women had bacterial vaginosis giving a prevalence rate of 16.6%. Fifty seven (95.0%) of these women were positive for bacterial vaginosis using both the clinical criteria and gram stain morphology, 2 (3.3%) were positive using the clinical criteria alone while 1 (1.7%) women had bacterial vaginosis using the gram stain morphology only. The overall accuracy of the clinical criteria and the gram stain morphology in the diagnosis of bacterial vaginosis in this study is 95%. Table 1 showed that there was no significant difference in the mean age, parity, gestational age at which test was done and gestational age at delivery among the women with or without bacterial vaginosis; p > 0.05. Table 2 showed that the age group, parity, education, and marital status of the women as well as trimester of pregnancy when test was done showed significant difference between the women in the two groups, p < 0.05 while the other socio-demographic characteristics were also shown in the table.
The two groups of women showed significant difference in the colour and consistency of the vaginal discharge and some other symptoms such as dysuria, dyspareunia and lower abdominal pains; p < 0.05 while other symptoms were not significantly different in them; p > 0.05 as shown in Table 3 . Table 4 showed that more women with bacterial vaginosis had prelabour rupture of fetal membrane and had babies with prematurity, low birth weight and Apgar score less than 5 at one minute than women without bacterial vaginosis and these were statistically significant, p < 0.05.
Discussion
The prevalence of 16.6% recorded in this study lies within the documented reported prevalence of 6%-32% from studies conducted in different regions of the world [17] . This prevalence is also consistent with figures reported from south-east and north-east Nigeria by Adinma et al. [11] and Ibrahim et al. [12] but higher than finding of Larrson et al. [18] and lower than findings of Afolabi et Page number not for citation purposes 4 al. [19] and Isik et al. [20] . Higher prevalence rates of bacterial vaginosis than in the present study were also reported from other sub-Saharan countries such as Kenya, Botswana, and Zimbabwe [21] .
The variation in the prevalence rates of bacterial vaginosis have been attributed to sociodemographic characteristics, sexual activity, reproductive health information, and behavioral and genital hygiene.
The clinical criteria for bacterial vaginosis based on the composite criteria of Amsel et al. [14] are used by most researchers on bacterial vaginosis. However, these clinical diagnostic criteria have shown good correlation with the gram staining of vaginal discharge for bacterial vaginosis in subsequent studies [22] . There was an overall agreement of 95% between these two criteria in this study and this is consistent with findings from previous studies [19, 22] . Women in the age group between 25-34years had the highest prevalence of bacterial vaginosis and this was similarly reported in a study by Asiegbu et al. [17] but this differs from the age groups reported from studies by Adinma et al. [11] , Ibrahim et al. [12] and Nwadioha et al. [23] . However, this study has further revealed that in consistent with previous studies that the highest prevalence of bacterial vaginosis occurred in women within the reproductive age. These women are also the most sexually active and studies have shown that they have the highest rate of pregnancies and sexually transmitted diseases [12, 24] . Women who were multiparous and with higher education constituted the highest group with bacterial vaginosis in this study and this is consistent with reports from previous studies [12, 21, 23, 24] . This was attributed to increased coital frequency and douching which might result in reduction in the physiological barrier in the vaginal and overgrowth of normal commensals [25] . This is in contrast to reports from other studies that revealed low prevalence of bacterial vaginosis among women with higher education. They opined that this higher level of education could be associated with higher level of enlightenment, sophistication and utilization of orthodox medicine by them while those who lack western education patronize traditional medicine more. This high patronage of traditional medicine, which involves insertions into the vagina, predisposes them to having vaginal discharge [12, 25] . This study revealed that women in marital relationship and lifetime sex partners have increased prevalence of bacterial vaginosis but these were not statistically significant. The role of sexual activity in the acquisition of bacterial vaginosis is not clear.
Sexual behavior-related characteristics, including number of lifetime male sex partners, multiple male sex partners, and a recent history of new sex partners, have been consistently associated with bacterial vaginosis. Studies have shown that multiple or new sex partners increased the risk of acquiring bacterial vaginosis by a factor of 1.6-2.5 and these studies also suggested that condom use may be protective [21, 26] . Prelabour rupture of fetal membrane, preterm delivery and low birth weight were significantly found among women who had bacterial vaginosis in our study. This is consistent with findings of previous studies which have linked BV with low birth weight, preterm birth, PROM, preterm labour, chorioamnionitis, postcaesarean or post-partum endometritis [11, 12, 27, 28] . BV was found to be more frequently associated with preterm than term pregnancy, which is similar to a study carried out in the South Eastern Nigeria [12] . The researchers then suggested the need for adequate screening of pregnant women with vaginal discharge in order to diagnose and treat BV so as to prevent preterm delivery and complications that may result from it. However, Adesiji et al [13] did not find any significant association between bacterial vaginosis and low birth weight or preterm birth in their study. They argued that this finding was accurate since women with medical conditions or obstetric complications that could influence the pregnancy outcomes were excluded from the study. The mechanism by which bacterial vaginosis causes the preterm birth of an infant with low birth weight is not  There is a need for regular screening for bacterial vaginosis among pregnant women with abnormal vaginal discharge.
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